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ABSIRACT 

The purpose of the Photoinstrumentation Technology 
Program is to train technicians in creative design and implementation 
of high-speed and other scientific photographic recordings* The 
curriculum vas designed to provide technicians vithoat the A«S« 
degree vith the opportunity ^:o acquire the educational background 
necessary for salary advance and the assignement of higher level 
vork* The curriculum is also designed to meet the specifications of 
the Engineer's Council for Professional Development and is geared 
toward individualized instruction* It is an engineering technology 
curriculum in the sense that it initiates specialized technical 
courses early in the program. The program report deals vith 
mathematics and physical sciences, nontechnical courses, technical 
skills, technical specialties, laboratories, and library. It surveys 
existing curricula, and explains the curriculum design and hov the 
courses vill be presented. There are four appendixes: background of 
photoinstrumentation technology curriculum, survey of instruments 
used by photoinstrumentation technicians, major instructional 
objectives of the curriculum, and laboratory report form* Four tables 
in the text list a curriculum summary in terms of semester credits, 
the photoinstrumentation curriculum at Hilvaukee Area Technical 
College, a survey of instruments with 50 percent or higher frequency 
of use, ai}d photoinstrumentation technology courses* (JR) 
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ABSTRACT 

The Photoinstrumentation Technologj- Program trains technicians 
in crejiti\e design and implementation of high-speed and other scientific 
photographic recordings. 
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PIIOTOINSTRrMENTATlONTKCIfNOLOGY. 
A TWO-YEAR PROGRAM 



Purpose 

The purpose of the Photoinstrumentation Technology Program is to train technicians in 
crenti\e design and implementation of high-speed and other scientific photographic recordings. 
The technician must be able not only to accept general directions to record but to (1) determine 
wlmt is to br recorded and (2) select and assemble the system that best achieves the desired in- 
formation record. Specific instructional objectives are included in the report. 

Background 

The development of this program of study is the result of a letter (Appendix A) from the 
Sandia Photometries Division requesting that a two-year, ph^oinstrumentation technology cur- 
riculum be developed. A princ^al concern is that technicians without the A. S. degree are po- 
tentially handicapped in the salary merit review system and in the assignment of higher level work 
because of the lack of educational opportunity. The development of this curriculum, then, will 
proxide the opportunity for all employees to acquire a similar educational background; thus, theo- 
retically, all should have an equal- knowledge basis on which to compete for the higher level work. 

Design Criteria 

The essential design criteria are as follows: 

- The curriculum shall meet the course specifications set forth by the 
Engineer's Council for Professional Development (KCPD). 

- The courses shall incorporate Sandia applications in support of the 
theoretical topics; thus, the training is highly job related. 

- The courses shall be individualized to the extent that only three or 
four students can meaningfully participate, 

- Content in the technical specialty courses shall he approved by the 
requesting supervisor,, H, K, Petersen. 
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liClMI Acrrodit.itinn 



In < l.iiir^ sDfiH* ot tiM- m.i|«)r puinlH includMl in tlu* KClMl accredit. lUon ns icqiiiri fi by thi 
l)i\sij»n i ritf^ri.i, iUv follow ir^ iriform.-ition is given. ' 

Oi h nit ions 

llriginoiTinj; tt>clun»locv is th.it i);irt of the i ngirn'oring fieUi which requires tho ;:ppl irrHjnn of 
M it ntific ;in<I t nuinocrinj? knowle<lj»e ;».i(J mt'thcKls combined with technical skills in stipport oi « ri- 
i'lni t rirj*! .!cti\ itK s;, It lit In the oc( iip.itionjl :irc;i between the crnftsmnn and the? engineer al f Im- 
i*n<\ uf the area clo'^est to the engineer. 

l^ngirteeririK technologv is concerned priniarilv with the application of established scientifi* 
jtud engineering kno^x lodge and methods. Normally, engineering technology is not concerned with 
th*' development of new principles and metho<Js. Technical skills such as drafting are charai ter- 
istic of engineering technology. 

M ngitieering Technology Cur ric u 1 urn 

An engineering technology c»irricuhim differs significantly from a pre-engineering curriculum, 
which is equivalent to the first two vears of an engineering program. The technology curricuhim 
must initiate specialized technical courses earlv in the program. TaHe I summarizes the minini.un 
^emoster-hour recommendations, along with an illustration of their possible application to n 72-hour 
curriculum. The 72-hour program is an example onlv; many variations are possible. 

TAUI.K r 

C'urricahiR^ Summar\ in Semester Credits 

Minimum- Kxample 

nssit Sfience Courses 

fe. e. algt'br.K trlgonompt'•^ . v ilc«lus» P 12 

Vh\ SIC if '^i.icn- es 

^e. c. ph^sif*., chemist rv> 6 S 

""is "^18 

NonlechoK.iI Courses 

I. i>":r;imjrations 

<f . L*. . «*cot u litiT itiiic, hisror* » 6 6 

« r 

i:. . tTTi'^ icp«ti#»fi? . ^'t.rt.jr, r#>I itions. or irlditionnt 

I • ' • "H ( 

i * ' !lM' ,1 --pi'i 1 "tn ^ 

60 72 

lssT]»..'j »f., • . j,'v Mti. f friff-rn .rn ( irriti '-irn v hicfi meets onlv the minimum shown 
tf"» , -n iTions t\»nt 'hr rt'ww um .trr» not f>ni\ exp^rtvti hy.f rfcsir.if>le.. 



^'i'lus tnforrn.ition \i,is tnkon from f ingineering Tech nologv P.ducation Study Kinal Report of 
tfM ^^1r^^r^•|n So( i«-t\ of f .ngincr'rirn« I Mnration., .frjnuarv 1^72. 
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Mnthematics and Physical Sciences 

.Ml branches of engineering technology are built upon a foundation of mathematics and phys- 
ical science. Mathematics is one of the more critical determinants of both the level and the 
quality of on engineering technology curriculum. The most common criticisn. by graduates and 
employers is directed toward the level of mathematical content of engineering technology pro* 
grams. There is no doubt that the extent to which the physical science and technical specialties 
portions of the curriculum can be pursued will be determined greatly by the mathematical prep- 
arntion of the student. 

Recommendations: 

U Mathematics taught in the engineering technology curriculum should be 
college level and emphasize problem solving rather than extensive 
mathematical proofs, 

2, Mathematics should generally be taught, in courses separate from 
science and technical subjects, by qualified mathematics instructors 
familiar with the engineering technology objective. 

3, Enough calculus should be taught to guarantee that students are pro- 
fessionally literate in the subject and to permit use of this mathe- 
matical tool in the technical specialties. 

The mathematical sciences underlie all the technical courses in the curriculum; similarly, 
the physical sciences give them unity. Thus, it is to the physical sciences that the engineering 
technician must look for the fundamental concepts which tie together all the technical areas. To- 
ward this end the courses should emphasize the understanding, measurement, and quantitative 
expression of the phenomena involved. Physical science courses should be accompanied by ap- 
propriate laboratories. Carefui work, precise observation, and accurate measurement and 
recording should be emphasized. 

Nontechnical Courses 

An engineering technician's education should include instruction in linguistic communication, 
humanist social studies, and other appropriate nontechnical studies. Technicians have expressed 
the need for better preparation in English and report writing. Kngineering technology curricula 
must educate students not only for immediate employment after graduation but also for subsequent 
de\elopment ac citizers and responsible human beings and should whet interest in personal de- 
velopment in these areas after graduation. 

Technical Skills 

The ASEE Report on the Evaluation of Engineering Kducation (1955) indicated that future 
engineering curricula would probablv show a decrease in the proportion of time devoted to such 
technical skills as drafting and manufacturing processes. The engineering technician has been 
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(fxpin lcd to move iipw,inl to fill tins ^^;ip. Srnphic oxpros8ion is as much n purl f»f l<.rhnjr;if l:,r - 
UUi.^c :is is niatluTU.itics, Lvrrv cn^iriotTirj^ technician HhuuUi h;iv<r m rirsth.-tml knciwh'cU'c uf M... 
i-cncr^' c ip.'ilnhtics, lunit.ition.s, ati.l cconumics of iho ronvontionni riK.mif :.rturin« c»r ronsir.H 
Hon techniques used in tlic phnsc of industrv in whieb he works. 

i'eehnical Spoe cities 

The Icchnicnl specinlties, or niajors, co\er such arc-ns ns electrical, electronic, njechar.- 
leal, ei\iK rheniic:»l, and construction technolo^v. The technical specialties are always in 
trnnsitiun* What is, today, .m innovation in professional engineering becomes, tomorrow, the 
established engineering practice falling within the province of the engineering technician, tech- 
nical specialties courses should include considerable attention to prdjiem identificntion and 
solution and should also emphasize the quantitative analytical approach* Provision should be 
made for a design project or course in which the student is required to integrate the knowledge 
obtained throughout the program* 

Laboratories and Librar>^ 

Theory courses in the technical' specialties should be accompanied by coordinating laboratory 
experience which stresses measuring physical phenomena and collection, analysis. interprctati(»n 
and presentation of data. 'Students should !je reasonably familiar with the types of apparatus that 
they may encounter in industry, 

rse of the librarv is essential in all forms of Iiigher education. The library supporting an 
engineering technology program should be one which will encourage the student to develop the 
habit of consulting the technical press and professional journals in his field. The library should 
also support the nontechnical portion of the curriculum. 



I.xisting C urricula 

Before the photoinstrumentation curriculum was designed, a search was made to determine 

"who teaches v;hat.. " I nfortiinatelv, the results sho\\ed that "not many people teach anything. " 

Only one college was foMud to teach photoinstrumentation? Milwaukee Area Technical College 
(MA r( ). There are. hove er. seseral collectes that teach closely allied optics subjects; for ex- 
ample, laser »ri<l photoLa-aphic lechnologies. Tor the search, the following sources were consulted: 

- The ( olleye iJluc Hook 

- \ \U( fl.flucatjonal Resources Information Center) 

- f>r. ^f. Vv. iJ'>ne\ ,i,xe( Mti\e \ ice-President, Texas State Technical 
^c!i'K)l.s . U ac o, Texas 

- f ommander I'red Sliaw. >erospace Meeoverv Kacilitv, t*. S. \avy (rs\), 
I 1 Tcntro, (*alifoi*nia 
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- Cnptain Dennis Irlon» LNC, Hnndolph AFB, San Antonio* Texas. U, S* 
Air l- orce <l'SAl') 

• Milwaukee Are«n Technical College 

Xccording to Commander Shaw* the USN does train photoinstrumentation technicians hut 
not in the formal sense (with classroom, teachei^s, textbc«^, and homework assignments). Com- 
mander Shaw uses the one-on-one, individualised tutorial aj^roach, which has apparently worked 
qtiite ^\ell. 

The rsAF trains what it calls optics technicians (OT), The OT group is subdivided into 
maintenance and operation* SLA, of course, is not interested in maintenance £££ »£but in the 
operation, A correspondence with Captain Irion is being continued to determine whether some of 
the USAF "software** would be applicable to our objectives* The curriculum as a whole would not 
be* 

The MATC curriculum provided the most useful information with regard to designing the 

technical specialty courses. 

1. Sandia has hired two MATC graduates and both seem well qualified 
for SLA-type work, 

2, The topics have an obvious correlation with SLA work. 

Table II is a breakdo^'n of the photoinstrumentation course taught at MATC. 

TAnti: II 

Photointtrumentiition TechnoIo)fv - MATr 



rirst \e.ir 





toi 


^undnmentnI Pholograf^v 


3 






Measurement Techniques 


3 


t:ifc T 


\\2 


D. C . and A. C'.^ I undamer^aU 


4 




151 


f ommunicntion Skills 1 


3 


Math 


151 


Technical Mathematics 1 


4 


} <l 


10! 


rh\ steal I UucMion 


1 




100 


OrjcntMion 


0 




I OB 


Photographic Li^htinf 




I *hota 


180 


(ndustrni Photoi;r?»ph\ 




1 irr T 


114 


Hijsic 1 lectronic (. ircuits 




1 re 


152 


< ommunlcatlon '^kiUs 2 




' ' 'ti. 


i:)2 


rcchnin! M.^thermtics 2 










Th 






"^fcond ^ v.iT 




!»'M,In I 


104 


I Insh f'lbe ( ircuits 




Pholn T 


no 


lli|{h>^peed Photoi!r.)ph% 




Photo 


161 


Introduction to optics 






111 


Technical I*h\ sirs 1 






i:.i 


\meric'an Institutions 






108 


I'hotoinstnjn'ontition >\*st#'nis 






112 


< ijntrol I qmpni'^nt 






1H-, 


f »toirr iph\ 






1 •>! 


Ps!\ch<iU»ir* of H • n tn H*. lntj(»(is 






1.)*), 


Mi]sinc9<; init In<iustrril Ifrlationb 





2ikI Seniester 



mc 
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SI, A riirrH'tsltitti fN-Nii^fi 

Mif ninf».i .ti.itii- ^., SI iriuf, iffMi iMiriti'HiriM » ohtms uiti* < liu.s«.fi l<i ('iMilfirrfi fu ihv I.I I'll 
NfH ( Km ;»lirm ris tMjtlitHMl >tio\,.. I ti, ti i htii* .if .spi't- i;ilt . < ititrH«js. huwi v^ r. nvvrt. Hi.ir«- ilifMi nlf 
h» iih Mhfs an<t h,. I v.u .tpprujHhrs Urr«« laKfti l<> ;iHiifv«f «|M:Hfirif v. rir«1. nti i-fjnlpmint 
-uf.t ^ w.m i',m»lii(t4.<J to i(l,ntjf\ ..II uf Uu* sl^mrU :itil instrimifntH imtjcj l.v M*A'h plHtmittstnittMti- 
t .Uofi fi'ihfikiiuis. ^i concl, tuaior i«Htrm:tHMi;ij «>l>|t.rli\c?$. Ii.ixihI on the kmmli^d^c* of f xiMini* 
i»M tli'M t iptiotis, v.< n- ,sp, nficMl, I In* inti»«r ntifMi of dato from thfw two «iwir« «-H will iiroviili- 
tiu b,tsvs f4>r dci UHitms on thi* <uml<?ni ritiiJ inbttmiiun;*! str:ttei?tes for f iith of tin? «pi.|'l;itty futirsi s. 

The f^quipiiu nt survf\ ini ln»k»» .in <?stini:ito «if lioth Xha time required to \vurn to «^r:»tf. .itid 
tht' rrt?qut fl<\v of usi . riii? nill mirvcv is Ki\en in Xppcmdix H. Tnblt? HI «ivcs the Instnutii'tiis 
i.k.fitlfici witli ,1 freqitenrv t)f us<» i-qiiol to or grejiter th;iii 50 percent, {ilonff with the estimsiie of 
**time to learn. " Although manv of the instruments were listed as low frei^uency <0-25%h ihln 
viitin^ iUH?H not impl% "not important, " Many of the instruments are of criticnl importnnee to 
l et^tnln type^ of vxperiments and this fart will be c onsidered in tenehing the courses. 

TAHfJ. Ill 

^MT^ o\ of Injstruttients With 50 Percent or Higher 

I 'ro^ucnrv of I se 



('a nuTiis; 



\(iniken 



Kstimnte of Hours Required 
To I^iirn To < >perate 



0-H 



> in 

\ 
\ 



1 '.-^cilloscope.s 
Prografumers 



X 
X 



X 
X 



I 1 .^h .x^i'ni^ 



\ 



X 
X 



-I'M ^ ",.-s- 



\ 
\ 
X 
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The major lnitnictl<m»l objective* are no* complete descHptlcHHi what the student will be 
ihle to tio after instruction btrt. ratter, the most importafrt area« to teach. Kach d these mnjor 
Instructional objectives will huve matty subordinate objectives (teaching points). 

The major objectives for all tiu? courses In the curriculum are given in Appendix C. The 
^^L'^ curriculum without objectives is given in Table IV. 



TABLe IV 

Photoinstrumentatim Technology Courses 



(\iurse Number 



Semester Credit Hours 



Course Title 



Mathematics 

Ar7?:iaA 
A I 77.161 
Ar772§l 
MA836Y 



4 

4 

1 



Ti^h Math I, Algel>ra 

Tedi Math II. Algebra and Trig 

Tech Mv^h in. Calcului^ 



m 



Htvsics 



PH802Y 
PU803Y 



^lemei^s <^ Physics i 
Klemems d Fhysics II 



C oni mu nic atioas 

LAI60A 
LAI 01 A 



4 

4 



Techi^cal Gng llsh 
Technical Report Writing 



Itlectronics 

Hilt 04 
Bill 25 
Hli243 
nH232 
nU236 

B!!50l 



Introduction to iCIectHclty and Electronk^s 
Active ami Passive C<miponents 
AC Effects and Basic Amplifier Circuits 
Basic Electronic Circuit Applications 
Klectronic Circuits ai^ Systems: 

^:leGtr(»tic Af^lications 
t»ulse and IMgltal Circuits 



iVchnical Specialties 

t;\iOi>A Basic Pilot ogrj»-"hy 

(; MlOA F*h<^ographic * Ics 

(,\^tlA Phot f^r^hic Lighting 

G M12A industrial Phot^raphv 

( ; M 1 3 A Cinematography 

( ; Al 14 A Sensit omet ry 

(;A200A High-Speed l*hotography 

(iA20lA Hiotogrrphic Instrumentation 

(, \203A Laser l^lH*rator>' 

GA204A Photoelectric ImagiiMPS Devices 



Credit hours have not been determined. 
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Il<»w tlu- C'oursos Will Hi« rrcst-ntcMl 



or \n\\r stuflcnts ciri p;>rticipati*, thrnv tHffjTont :ippn>arhes will hi- used Ut tftuv.h tin: rourse-s. I i 
tlif ()'»t-i»l-llimr> l*io^»rnn» will Im' usod to tonrh T«'Chiuc;il KnglLsh ;ind l echnicul Report VVritM.j 
ri iliU- !\ ). I hcsf 1 (M!r.s«s :iri- ail.iMr diirin^^ the noon hour :ind/or in the eveninj? imme<li:tt«l . 
:\\ivr work. N-oontl. th«.* Self-Suufv I'ro^rcim will be used to tench mathematics, phv.sj< s, ;.nd r 
tronit.^ (I nblf l\ ). \ ch«pnrtiire fron. 'he norm;il ndministnition of these courses will he luutU-, 
h()\\t'\er, in the following; \v;»v.s: 

- \n instriiclor/proctor will he assigned to work with the student on a 
one-to-one tutorial hosis 

- Specific instructional objecti\es will be taught and achievement of 
these ob|ecti\es assessed 

- The electronics courses will l>e strongly supported by laboratory 
Dctiv ities 

niird, instruction of the technical specialty courses will include use of the resources of the Ph«*? 
metrics Division. 1)412, in an informal format. Again, instructional ol>jecti\es will be specifieri 
and achie\ement of these objectives measured. In the advanced courses. pr<rf>l ems /projects v. i! 
be assigned and written reports will be required. To assist student /instructor and assure 
good communication as to what is required, a lab report form (.Appendix D) has been prepared. 
Mr. l^etersen will work with the training representative and instructor in specifying and meas- 
uring the achievement of the subordinate objectives (teaching points). 
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APPENDIX A 



BACKGROUND OF PHOTOINSTRUMENTATION 
TECHNOLOGY CURRICITLUM 
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S ihdij U:(;ijii;tci«cs 



,1 . 



I!. M. Willi* - U30 



U. I.. U^ln .- 9310 



! 
I 



I 

I 
I 

1 



TT (A\S n!'r;i-eo) lltpilv tl-iM-v tor I Iintn-^nsti v 'rr^M-jn 

I'lti-^ of clio problcr". rnrountfro.i ')y thr* r'lotr. mtU: Dlvf* ion 0)r> 'mr. 
I.»»n th.ir until thu vrci»Mf prU -T Cert I f Ir.-.lr*^:* us M»-, t*f> I noto-Hr^r I 
icciinolo-v hnv*^ not isv'^-'a j'fint ^ ^ As n co'jmIl oulv fo of the fourtrrn 
tc»ciinlcal p'-.oto r ip'vM ; in th(* divi ;iot» hov«- oAr; llu»^e ;ir.». 

ot co»ri-c» Che two n^o- t rcct'oLly r>l »«''^'I on roM iron >:i Insritute. 

only .ivnlljM? nro.'i-nr> ;\t ^ '.ulin for .'.dii.jvf ri <nitlvjlcncy i»nve 
boon In fUM.!:; not ilinctly rol.^Lod to ';ivL-ro i iv^to-^pi f r.u. 

Tor thrso ro..*;r»n'; ''.:ctil.^ your or^ml/ntf ori o. Uor,^ cho ton*>iblllty of 
p-^r^M i -Jhtn;' n n'-ort.ifi t»» fill tfii<; errhr.o !o 'icU n<**M> profornHly one 
lh.!C conH in(h' 7i ' Milled for .t )lrit<*d m-Aor of prooTp. 0. G. Hates. 
Or'^nnlration 3131 am* r. Peterson, Ort^^^nl". irlon 0312 hive haA soto 
T>relii:^lnarv Jl-scussluns relati;:?: to this proMrn. 

Copy to: 

fC. Petfr^'on» 9312 
I., isrla, '}SiO 
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APPENDIX B 



SURVEY OF INSTRUMENTS USED 
BY PHOTOINSTRUMENTATION TECHNICIANS 
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Survey of Instruments Used 
by Photoinstrumentation Technicians 



Instruments 



c* \mi:r.\s 

COR DIN 330 
COHDIN 114 
COHDIX 119 
UIMr-201 
P AST AX 
DVN A FAX 

milliki:n 

HVTAX 

IMC 

in CAM 

LOCAM 

rAIRCIIILD 

xcn'A 

I.TLTCHER 

Tin\ 

PIIOTOSONICS CFA 
PHOTOSOMCS 1-P 
i>lK>TOsOXICS 1-B 
PHOTOSCA'IC.S 1-F 

piK^TosoNics i-r: 
pium)soxics 1-c 

PHOTOSOMCS 4-C 
PIIOTO^ONIC*^ 4-i; 
PlKm>SOXICS 10- A 
PHOTO^OXICS 10-B 
AirrCHCLLS 
Al'TOMAX 35 
sCOOPIC 

ni:M. nowKLL 

35 MM MIMATrRF. 
2-1/4 X 2-1 /4 



i:stimate of Hours 
Required To Learn 

To Operate 
0-8 9-16 Over 16 



X 
X 
X 
X 



X 
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APPENDIX C 



■MAJOR INSTRUCTIONAL OBJECTIVES FOR THE 
PHOTOINSTRUMENTATION TECHNOLOGY CURRICULUM 
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MATHEMATICS 



Tech Math I and II, Algebra and Trig 
After instruction the student will be able to 

- define sets, relations, and variables. 

- express quantities in equations, inequalities, and open sentences. 

- perform mathematical operations in set N. 

- perform mathematical operations in set R. 

- perform mathematical operations using polynomials, 

- perform systematic solutions of equations and inequalities of first- and second-degree 
polynomials (including the quadratic formula). 

- solve verbal problems. 

- sol\e rational equations, 

- perform mathematical operations using complex numbers. 

- graph equations in two variables including conic sections. 

- use remainder and factor theorem to find roots of higher degree polynomial equations* 

- define the basic trig functions. 

- solve problems using the law of sines and the law of cosines. 

- convert between degrees and radians, 

- solve problems using inverse, complementary, and reciprocal functions. 

- interpolate from trig tables. 

Tech Math III, Calculus 
\fter instruction, the student will be able to 

- compute the limits of functions. 

- obtain velocities from functions by differentiation. 

- firaph a function and its deri\ ative. 

- determine minimum and maximum of functions. 

- differentiate simple trigonometries and logarithmic and exponential fimctions.; 

- graphically represent the forces of integration. 

- compile areas under cur\ es using integration techniques. 

- perform simple, double, and triple integration and give physical interpretation of 
these processes. 
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PMYSKS 



\rt«-r instnu'tion thr' .student will he :il)!o to 

- measure in \nriou.s .svstems time, dist«nnce, mass. 

- perform arithmetic oporntions using scientific notntions. 

- ndd.. nuiltiplv, subtract, imd di\ide force vectors using graphic and algebruic 
techniques, 

- graphically represent motion. 

- define nnd st)lve problems invoUing acceleration. 

- explain and give phvsical examples of Xew-ton's three laws of motion. 

- relate mass and weight with regard to gravity. 

- sohe problems in\ol\ ing circular motion, equilibrium, impulse, and momentum. 

- differentiate work,, energy,; and power. 

- sohe elementary problems in thermodynamics. 

- define Hoyles law., Charles law, and absolute zero, 

j.lemen' ? of Plusics II 

After instruction the student will be able to 

- describe waves and the nature of their behavior,, including frequency period and 
Wavelength. 

- explain the phenomena of sound using wa\e theory. 

- define polj.rization, frequency spectrum, and reflections of light, 

- explain plane mirror images. 

- sohe problems using Snell's law and the index of refractions, 

- graphically analyse \ons and imafte. 
' explain formation. 

- describe intcHe^-ence phenomena, including phase relatipns, diffraction, and Young's 
experiment. 

- <^o\\o pbvsicnl optics proi)lems in\ol\ing luminous intensity, imerse square law, 
electromagnetic spectrum, and lumens. 



t 
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COMMUNICATIONS 



Technical Knglish (LAIOOA) 
\fter instruction the student will be able to 

- identifj^' basic parts of a sentence. 

- describe the functional relationships of the sentence parts. 

- analyze "muddled" sentences and paragraphs and rewrite to improve the communication 
of the ideas. 

Technical Report Writing (LAI 01 A) 
\fter instruction the student will be able to 

- write technical reports in the Sandia format, using good, clear writing techniques 
learned in LAIOOA. 
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t:M:('iH()NK's 

[ntfomu'tion to lih-rtricity :>nd i:iectronics (MIII04) 
\ftfr instriKtion the student \vill Ik- ,ih\e to 

- define :i conductor. 

- describe current flow. 

• compiilt- \oltage drops in a series circuit. 

- compute equivalent resistance for complex series or parallel resistor networks. 

- be able to use VoAl correctly for current, voltage, and resistance measurement. 

Active and Passive C omponents (HI 11 25) 

Aftor instruction the student will be able to describe the operating characteristics of the foil 

- vacuum diodes. 

- semiconductor diodes. 

- capacitors. 

- inductors. 

- transformers. 

- PNP and \P\ transistors. 

AC t:ft'ects and I^->sic Amplifier Circuits (BH242) 
\fter instruction the student will be able to 

- design □ simple 

- compute the impedance of a series or parallel HLC circuit. 

- describe the relationship between bandwidth and Q in a circuit. 

• compute time constants for HC ,md HL circuits. 

- describe the operation of a class \,, B, or C amplifier. 

- describe the phase relationship between \oUage and current in an RC. RL, or RLC 
.series or pai'allcl circuit. 

' define- impedn nee. roactanco. and resonance. 

- compute po\\or in an \C circuit and describe power transfer. 

- define :md compute a\ elencrth. 
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Basic Klectronic Circuit Applications (BIi252) 



After instruction the student will be able to 

- describe frequency modulation in a TV broadcast system. 

- nnalyze r-f amplifier circuits. 

- compute amplifier efficiency. 

- time an r-f amplifier. 

- describe and justify neutralization. 

- describe the operation of the following oscillator circuits: tuned*grid, tuned«plate, 
shunt -fed Hartley; series -fed Hartley; and s aunt -fed Colpitts. 

- explain the (deration of SCR's. FET's, and JFET's. 

- analyze regulating characteristics of circuits using zener dicKle regulators. 

- explain the operation and use of unijunctions. 

IHectronic Circuits and Systems; Electronic AK>lication8 (BH256) 
After instruction the student will be able to 

- explain and troubleshoot the operation of basic power supply circuits. 

- operate the oscilloscope to measure time relationships, voltage, and current, 

- explain the operation of DC and AC motors and generators. 

- analyze and troubleshoot the following types of circuits: 

• high- voltage power supplies 

• magnetic amplifiers 

• simple communication systems using photoelectric devices 

Pulse and Digital Circuits (BH501) 

After instruction the student will be able to 

- analyze waveshaping circuits involving resistor, battery and diode. 

- identify high- and low-pass RC circuits. 

- explain integrating and differentiating circuits using appropriate R» L, and C components. 

- explain the detailed operation of a flip-flop circuit using transistors. 

- analyze simple transistor oscillator circuits. 

- analyze a multistage amplifier with regard to bandwidth. 

- explain how gating circuits function. 

- analyze the following types of circuits: TTL, DTL, and RTL. 
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WU'V uistriu lion Ww f,tii(l<-Tjt will \)v tf) 

- < ompMsr .,M(i photojtr.iph r^ubjoc ts with thi? v;,ri<«is tvpes of equipmf^nl In use tminv. 
f*X( lM<iini; lliosc fif ;i hi^h-specJ nature. 

- «eK»ct tht' proper films*. 

• fMrrniifu* exposure times. 

- use lij»ht meters 

- sot up bnsic li^htijig equipment. 

- pHK ti* r .»pprc>pri;it<^ d.^rkroom praeedures to develop and print most tvp<-s of black 
ami white films. 

rhotogrnphic Optics (GM10\) 

After instruction the student will be nl)le to 

- select the proper iens s%stem to obtain the photographic results required. 

- deterpune imnpe size.s ,n\d resolution requirements. 

- oompensnte for opticrd ch.^rncterlstics such ns vignetting, field Hatness. and circle 
of confusion. 

i'hotofxrnphlc Lighting^ K>.M 1 i A) 

^ftor instruction the student will he able to 

- annlv2e an existing situation and determine the pri>per lighting techniques to record 
the scene on photographic materials. 

- npplv the principles involved in the basic nature of light, including color temperature, 

spectiM] di>triiiMtiim,^ light sovii\ es, 

lMdu^tri.-<l Pho*oi:rnpi^- «.\n2\^ 
\ft<»r instruction tl-.t- st'Mif>nt v.iU uv ;jl)le to 

- (•arr^ tbro jii'i .^n .irfsiirth-ncnt to record nn industrial situation on film in such a wav as 
to cofP tlie situation to the iewer (e.g. , safetv hazard, equipment setup). 
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\fxvr instniction the st\ident will be nh!e to 

« opernte the \ arimjs «locumentar>' cameras in order to record si situation involving 
subject motion. 

• record the subject in such a manner as to present a pledsir^, as well as iitformative. 

nio\*ie, 

Ncngitomot r>' <C A H 4 A ) 

\fter instruction the student will be able to 

operate sensitc»neters, densit<meter8, nnd microdensitometers in order to determirH» 
film responses to radiation* 

High'Speed Phot<^raj^ fCAt^A) 

After instruction the sti^ent will he able to 

- operate the various high-speed and ultra -high -speed cameras, associated controls, and 
other equipment in such a manner as to record short *du ration {^emmena for data* 
recording purposes. 

Photographic Instrumentation <GA20IA^ 
After instruction the student will be able to 

• accept an assignment, determine what is to be recorded, and select and assemble 
the best system to achieve the desired information record. 

• determine inackquacies in existing equipment and define new requirements. 

Laser Laborator\' <OA203A) 

After instruction the student will be able to 

• mnke holograms and interferc^rams* 

Photoelectric Imaging Devices (GA204A> 
\fter instruction the student will be able to 

• opernte video equipment, image intensifiersi and image*com*erter cameras* 
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APPENDIX D 
LAB REPORT FORM 



Instructor — . Stuctent 

Sec. No 

LAB REPORT 
SANOIA tABORATORIES 

Project No ^ Course No Date 



PURPOSE(S) OF THIS PROJECT 



EQUIPMENT AND SUPPLIES USED 



DESIRED RESULTS 



SA 40S0 G 110 m 



ERIC 
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PROCEDURES 



EXPLANATION OF ABOVE CIRCUIT 
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DRAWING AND DIMENSIONS OF SETUP 



RESULTS OF EACH TRIAL 
(T^ of 0%U) 





- . 


r 
















1 — ■ 








1 — \ — ■ 


















1 — 1 




— - — - 







' — 








h — 1 










i 


































k-— 



























COMPUTATIONS 
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POSSIBItlTY OF ERRORS IN DATA OBTAINED 



COMMENTS ON DIFFICULTIES ENCOUNTERED 
IN THIS PRO^CT 



KNOWLEDGE OR SKILLS GAINED FROM THIS PROJECT 



I 
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